Pharmacokinetics of sulphanilamide and its three acetyl metabolites in dairy cows and calves.
An intravenous low dosage of sulphanilamide (SAA) (14.0 mg/kg) to 6 pre-ruminant calves revealed a biphasic SAA plasma disposition with a mean elimination half-life of 4.1 h. The main metabolite in plasma was N4-acetylsulphanilamide (N4), which 4 hours after injection exceeded the parent SAA plasma concentration. Urinary recovery of SAA was 10 to 16% of the dose; of N4, it was at least 69%. Traces of the N1-acetyl (N1) metabolite and the doubly acetylated derivative (N1N4) were present in urine. The renal clearances of the N1 and N4 metabolites showed a tubular secretion pattern, which was at least 2 to 6 times higher than that of SAA. A single high oral SAA dose of 200 mg/kg to 3 dairy cows resulted in extensive metabolism of SAA into N4, N1, and N1N4 metabolites; their mean maximum plasma concentrations were 64, 48, 0.72 and 24 micrograms/ml, respectively. The mean disposition half-life of SAA in plasma and milk was 10 h. In milk the metabolite concentrations exceeded those in plasma; the N4 and N1N4 metabolite concentrations in milk exceeded that of SAA. The mean maximum concentrations of SAA, N4, N1, and N1N4 in milk were 52, 89, 2.3, and 98 micrograms/ml, respectively. For SAA and its metabolites, the binding to plasma and milk proteins was determined. No glucuronide or sulphate conjugates of SAA and its acetyl metabolites could be found in plasma, milk, or urine. Based on the sensitivity of the bioassay (0.2 micrograms SAA/ml), a withholding time of 5 days was suggested for milk following single oral SAA dosage of 200 mg/kg.